Binding of amyloidogenic transthyretin to the plasma membrane alters membrane fluidity and induces neurotoxicity.
Transthyretin (TTR) can deposit as amyloid in the peripheral nervous system and induce a peripheral neuropathy. We examined the mechanism of TTR amyloid neurotoxicity on SH-SY5Y neuroblastoma cells. Wild-type (WT) TTR and two amyloidogenic mutants (V30M and L55P) were expressed in Escherichia coli. Incubation (aging) of WT TTR at 37 degrees C for 1 week caused no significant aggregation. However, there was a significant increase in the extent of amyloid fibril formation after the amyloidogenic mutants had been aged. L55P TTR aggregated more readily than V30M TTR. Both amyloidogenic mutants were neurotoxic after aging. The order of neurotoxicity was as follows: L55P > V30M > WT. As binding of amyloid proteins to the plasma membrane may cause cytotoxicity, we studied the binding of TTR to a plasma membrane-enriched preparation from SH-SY5Y cells by surface plasmon resonance. All three forms bound to the plasma membrane through electrostatic interactions. The binding of the amyloidogenic mutants was increased by aging. The amount of binding correlated closely with the amount of aggregation and with the cytotoxicity of each form. As membrane fluidity can influence cell viability, we also examined the effect of TTR on membrane fluidity using a fluorescence anisotropy method. Binding of the amyloidogenic TTR mutants increased membrane fluidity, and once again, the order of potency was as follows: L55P > V30M > WT. These results demonstrate that TTR can bind to the plasma membrane and cause a change in membrane fluidity. Altered membrane fluidity may be the cause of the neurotoxicity.